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Specification 



Sliding Door with a Frame and a Guiding Mechanism 



The invention pertains to a sliding door with a frame and a guide of the type 
indicated in the introductory clause of Claim 1. 

Sliding doors of various designs are known, and they are used for a wide vari- 
ety of purposes. The known sliding doors have a guide for a door leaf, which can slide 
in the guide between an open position and a closed position. A locking device is also 
provided, which firmly locks the door in the closed position. A frame is provided, 
which covers at least part of the edge area of the first and/or second side of the door 
leaf when the leaf is in the closed position. 

The frame consists primarily of an upper and a lower transverse stringer and 
two lateral, longitudinal frame parts. The door leaf passes through the first longitudi- 
nal frame part as it is being pushed from the open position to the closed position. 
When the door leaf is in the closed position, its forward edge rests against the second 
longitudinal frame part. 

The problem with the known sliding doors is that the loads to which they can 
be subjected, such as the loads exerted by gas pressures, for example, are severely lim- 
ited. The reason for this is that, if the door is made of sheet metal, for example, it will, 
when in the locked position, be deformed immediately if there is a high pressure dif- 
ferential between the space in front of the sliding door and the space behind it. Al- 
though it would be possible to build the frame and the door leaf out of flexurally stiff 
material, this would significantly increase the weight of the unit. In addition, the first 
longitudinal frame part continues to represents a weak point, because, when the door 
leaf is moved from the open position to the closed position, it still must pass through 
this first longitudinal frame part. . 
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Sliding doors of the basic type in question are known from US 5,673,874 A 
and from US 5,181,677. The stiffening means are formed here by the guide itself, 
which is designed as a set of interlocking profiles. The disadvantage here is that a 
great amount of force is necessary to move the sliding door, because a great deal of 
friction is produced as a result of the interlocking profiles, which extend over the en- 
tire distance the door must slide. 

WO 90/13,725 Al describes a sliding door with a frame. The forward edge of 
the door leaf of the sliding door, when in the closed position, rests against a second 
longitudinal frame part. The sliding door is pushed through a first longitudinal frame 
part. 

The invention is based on the task of improving a sliding door with a frame and 
a guide according to the introductory clause of Claim 1 in such a way that a flexurally 
stiff design can be obtained by a light-weight construction method. 

This task is accomplished by the characterizing features of the Claim 1 in con- 
junction with the features of the introductory clause. 

The subclaims describe advantageous elaborations of the invention. 

The invention is based on the realization that it is possible to stiffen the frame 
in an simple manner by the use of stiffening elements, which are attached to the door 
leaf and/or to the frame and which engage with each other or rest against each other 
essentially only when the door leaf is in the closed position in such a way that a force 
acting transversely to the sliding direction is generated. 

According to the invention, the door leaf therefore has engaging means, and 
the frame has receiving means. The engaging means and the receiving means engage 
with each other essentially only when the door leaf is in the closed position and thus 
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generate a force which acts transversely to the sliding direction and thus stiffens the 
associated area of the frame. 

The engaging means preferably has at least one bevel, and the receiving means 
has a cooperating bevel. As a result of the engagement between these bevels, a force 
acting on the door leaf transversely to the sliding direction generates the transverse 
reaction force required to stiffen the frame. 

The bevels also produce the result that the size of the contact surfaces is in- 
creased and thus the load per unit area is decreased. Powerful forces can therefore be 
transmitted even though the sliding door is built by a light-weight construction 
method. 

Especially in the aircraft industry there is an increasing demand for sliding 
doors which form a seal. Here there is the problem, however, that these types of slid- 
ing doors must meet certain safety requirements. The present applicant has therefore 
developed a locking device, which presses the door leaf against a stop, usually a seal. 
According to one embodiment of the invention, the locking device therefore generates 
the force which acts on the door leaf. 

The force acting on the door leaf acts preferably only in the locked state, i.e., 
the state in which the locking device is braced against one side of the frame and 
presses the door leaf against stop means on the other side of the frame. 

In the locked state, the two sides of the frame are in particular pushed apart by 
the force produced by the locking device. The engaging means of the door leaf and 
the receiving means of the frame hold the frame together in this situation, as a result of 
which the reactively generated transverse force acts on the frame and the leaf. 

The engaging means are preferably mounted on the rear edge of the door leaf, 
i.e., on the edge which is in the trailing position as the leaf is being moved from the 
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open position to the closed position. Finally, it is the first longitudinal frame part of 
the frame, through which the door leaf is pushed, which especially needs to be stiff- 
ened. 

The receiving means of the frame are arranged adjacent to each other on the 
two opposing inside surfaces of the frame. The engaging means of the door leaf as- 
signed to two of these receiving means is designed as a claw. 

So that a high number of load cycles can be withstood, the stiffening means of 
the frame and of the door leaf offer two kinds of support - the first serving to transmit 
forces between the door leaf and the frame in the closed position, the second to im- 
prove the guidance of the door leaf. The first support is formed by the beveled, facing 
surfaces of the engaging and receiving means. The second support is formed by at 
least one roller, which rests against the inside surface of the frame. Several rollers can 
be arranged around the same axis to form a support. 

According to one embodiment, the claw and the rear edge of the door leaf are 
connected to each other by a strap, where the strap is supported in such a way that it 
can move relative to the claw in a direction transverse to the sliding direction and per- 
pendicular to the surface of the door leaf The strap must be able to move relative to 
the claw to compensate, for example, for the closing movement of the door leaf per- 
pendicular to the sliding direction which occurs when the door leaf is being locked in 
the closed position. 

The roller is rotatably supported in the end of the claw facing away from the 
door leaf. 

The stiffening means located in the frame have recesses, which cooperate with 
the claws and in which the claws engage when the door leaf is in the closed position. 
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The receiving means of the frame and the engaging means of the door leaf are 
arranged symmetrically with respect to the plane in which the door leaf slides. 

The frame preferably has a first and a second longitudinal frame part, where, 
during the sliding movement of the door leaf from the open position to the closed posi- 
tion and vice versa, the door leaf is pushed through the first longitudinal frame part, 
and where the forward edge of the door leaf, when the door leaf is in the closed posi- 
tion, rests against the second longitudinal frame part. 

The receiving means of the frame are provided in the first longitudinal frame 
part, and the engaging means of the door leaf are located only on the rear edge of the 
door leaf, so that the stiffening means are effective only in the area of the first longitu- 
dinal frame part. The other parts of the frame, namely, the upper transverse beam and 
the lower transverse beam and the second longitudinal frame part are stiffened by dif- 
ferent stiffening means. For example, the guides for the door leaf are installed in the 
upper and lower transverse beams, and a lateral stringer is provided in the second lon- 
gitudinal frame part to stiffen it. 

The frame is preferably built by a light-weight construction method and is 
made of a material such as sheet metal. 

Additional advantages and possible applications of the present invention can be 
derived from the following description in conjunction with the exemplary embodi- 
ments presented in the drawings. 

The terms and associated reference numbers contained in the list of reference 
numbers given below are used in the specification, in the claims, in the abstract, and in 
the drawings. In the drawings, 

- Figure 1 shows a schematic diagram, in perspective, of a sliding door with 
guides, lateral stringers, and a frame; 
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- Figure 2 shows a longitudinal cross section of the second frame part of the 
frame, in which a locking device for the door leaf of the sliding door is installed; 

- Figure 3 shows a transverse cross section of a safety sensor mounted in the 
frame in the closed position of the door leaf of the sliding door; 

- Figure 4 shows a transverse cross section through a longitudinal frame part 
(stringer) of the frame in the closed position of the door leaf, which is equipped with a 
sensor; 

- Figure 5 shows a longitudinal cross section through the frame with a handle 
as part of the locking device and with a door leaf in the closed position; 

- Figure 6 shows a transverse cross section through a longitudinal frame part 
(stringer) of the frame, in which the edge of the door leaf one the side facing away 
from the handle engages when in the closed position; 

- Figure 7 shows a longitudinal cross section through a motion converter, 
which forms part of the locking device, with the locking element in the free position; 

- Figure 8 shows a longitudinal cross section through a motion converter, 
which forms part of the locking device, with the locking element in the hold position; 

- Figure 9 shows a longitudinal cross section through a longitudinal frame part 
(stringer) of the frame in the closed position of the door leaf with a blocking device; 
and 

- Figure 10 shows a schematic plan view of the second frame part in the area 
of the handle, where both a pinion connected to the handle and the motion converter of 
the locking device with the locking element can be seen. 

Figure 1 shows a perspective view of a sliding door 10 according to the inven- 
tion. The sliding door 10 consists of a frame 12, a door leaf 14, an upper guide 16, and 
a lower guide 18. 

The lower and upper guides 16, 18 form the upper and lower boundaries of the 
frame 12. Stiffening stringers 20, 22 are also provided at the sides to connect the up- 
per and lower guides 16, 18 to each other. That is, the lateral stiffening stringer 22 
connects the free ends of the upper and lower guides 16, 18 on the right, and the lateral 
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stiffening stringer 20 connects the free ends on the left. The upper and lower guides 
16, 18 extend between the two stiffening stringers 20, 22, and the door leaf 14 extends 
between the upper and lower guides 16, 18. 

When the door leaf 14 according to Figure 1 is located all the way to the left, 
the frame 12 forms the boundary of a walk-through opening 24. The sliding door 10 is 
located now in its "open" position. 

When the door leaf 14 is all the way to the right in Figure 1, the door leaf is 
located completely within the frame 12, and the sliding door 10 is in its "closed" posi- 
tion. 

The door leaf 14 is supported in the upper guide 16 and in the lower guide 18 
with the freedom to slide between its open position and its closed position. 

The door leaf 14 has guide rollers (not shown here), which engage in the upper 
guide 16 and in the lower guide 18, and which make it possible for the door leaf 14 to 
slide easily. In addition, the sliding door 10 is produced by methods which ensure that 
it is light in weight. The door leaf 14 is filled with sound-damping filler material such 
as plastic honeycomb, which is covered with sound-damping tiles. The surface of the 
leaf is also provided with material to protect it from mechanical damage. 

On the side of the leaf facing the walk-through opening 24, a door handle 26, 
which can be folded into and out of the door leaf 14, is supported pivotally at its upper 
end. In its inward-pivoted position, the door handle 26 is flush with the forward edge 
28 of the door leaf 14, i.e., the edge facing the walk-through opening 24. As a result, 
it is easy for a user to grip the door handle 26 and use it to move the door leaf 14 from 
the open position to the closed position. 

The door handle 26 must be folded inward before the door is fully closed in 
order to prevent the hand of the user from being caught. A recess is therefore intro- 
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duced into the door leaf 14 on each side of the door leaf 14, adjacent to the door han- 
dle 26. These recesses serve as grips 30, which can be used to push the door leaf 14 
the rest of the way closed. 

On the side facing the door leaf 14, the lateral stiffening stringer 20 has rubber 
bumpers 32, which interact with the door leaf 14. A stiffening claw 34 is assigned to 
each of the rubber bumpers 32. These claws are attached to the rear edge 36 of the 
door leaf 14, i.e., the edge which faces the lateral stiffening stringer 20. The function 
of the stiffening claws 34 is explained in greater detail below in conjunction with Fig- 
ure 6. 

The upper and lower guides 16, 18, together with the stiffening stringers 20, 22 
and the frame 12, are built into an existing wall, such as the wall of an aircraft. Parts 
of this wall are extended and tightly sealed to the upper and lower guides 16, 18. One 
such wall part starts next to the frame 12 and extends to the lateral stiffening stringer 
20 in such a way that the area next to the frame 12 in which the door leaf 14 travels 
will not be obstructed, while at the same time the area in question will be tightly 
sealed. 

Figure 1 also shows safety sensor 38, which is installed in the area of the frame 
12 covering the lateral stiffening stringer 22. This sensor therefore functions on the 
front side 48 of the sliding door 10. Engagements openings 40 for handles 42, fur- 
thermore, are provided in both the front and the rear of the sliding door 10. The han- 
dles 42, which serve as part of a locking device for the door leaf 14, can engage in the 
engagement openings 40 on each side of the frame 12. The handles 42 are designed so 
that each one has its own separate positive connection with its engagement opening 40 
on the side. 

Figures 2, 5, 7, 8 and 10 shows the locking device, which is mounted in a rear 
frame part 46 of the frame 12 on what in Figure 1 appears as the rear surface 44 of the 
sliding door 10. The front side 48 of the frame 12 has a front frame part 50. 
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The handles 42 fit into the engagement openings 40 in the frame part 46. As a 
result, the handles 42 can engage with a pinion 52, which is supported rotatably on the 
inside surface of the frame part 46. The pinion 52 engages in a link chain 54, which 
serves as a force-transmitting means. As a result, the movement of a handle 42 can be 
transmitted via the pinion 52 to the chain 54. So that the area where the pinion 52 en- 
gages with the chain 54 can be as large as possible, two guide surfaces 56 are assigned 
to the pinion, one on each side. These surfaces act on the side of the chain 54 facing 
away from the pinion 52 and thus have the effect of pushing the chain against the pin- 
ion 52 and of guiding the chain 54 during the operation of the device (see Figure 10). 

The chain 54 connects several motion converters 58, which are distributed 
around the periphery of the frame part 46. All of these converters are designed in the 
same way. Two motion converters 58 are mounted on the upper transverse stringer 60 
of the frame part 46; four converters 58 are mounted on each of the lateral stringers 62 
and 64 of the frame part 46; and another two motion converters are mounted on the 
lower transverse stringer 66 of the frame part 46 (see Figure 2). In addition, several 
chain takeups 68 are provided, which are intended to simplify installation and to make 
it possible to adjust the locking device in such a way that it moves uniformly and con- 
tinuously between its two end positions. 

In the corners of the frame part 46, the chain 54 passes around slide guides 70. 
In addition, two blocking means 72, 74 are integrated into the course of the chain 54, 
which will be discussed in greater detail below on the basis of Figures 3 and 9. 

The motion converter 58 has a slide 76 with two ends, on both of which the 
chain 54 acts. In the slide there is a recess 78, in which a roller 80 is mounted. The 
slide 76 is supported with freedom to slide in a housing 82, which is permanently con- 
nected to the frame part 46. The roller 80 has an axle 84, which extends from both 
sides of the roller 80 and engages in a guide link 88 and also in the housing 82 (see 
Figures 6 and 10). 
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In the direction in which the slide 76 moves, the recess 78 is at least as large as 
the movement required to move the door leaf 14 from its free position to its hold posi- 
tion. The axle 84 of the roller 80 is mounted in a plane parallel to that of the frame 
part 46. The axle 84, however, is supported on each side of the roller 80 and of the 
guide link 88 in a groove 86 in the housing 82, which is perpendicular to the plane of 
the frame part 46. When the slide 76 is pulled in the one or the other direction, the 
roller 80 is therefore able to move in a direction perpendicular to that in which it is be- 
ing moved by the slide (Figure 6). 

As already explained above, the door leaf 14 is locked in its closed position by 
the use of the handle 42. The rollers 80 of the motion converters 58 serve as the lock- 
ing elements and when actuated move from a free position, in which the door leaf 14 is 
not held, into a hold position, in which the door leaf 14 is held in a friction-locking 
connection with a seal 92. For this purpose, the rollers 80 press the door leaf 14 
against an elastomer, which has been inserted into the frame part 50 and which serves 
as the seal 92. 

As a result of the pressure exerted by the rollers 80 of the motion converters 58 
on the door leaf 14, a force F] is thus applied to the door leaf 14. The motion convert- 
ers 58 are supported here against one side 12a of the frame 12, and the door leaf 14 
applies the force Fi to the seal 92, which has been inserted into the frame part 50 on 
the other side 12b of the frame 12. A force Fi which acts in opposition to the force 
Fi, therefore acts on the sides 12a and 12b of the frame 12. The force Fi* presses the 
sides 12a and 12b of the frame 12 away from each other. To stiffen the frame 12 in 
particular against these forces Fi ', which are present in the locked state, stiffening 
means in the form of receptacles in the frame 12 and engaging means on the door leaf 
14 are provided, which produce a transverse force F2, as will be discussed later on. 

The rotational movement of the handle 42 proceeds around an angle of 90° 
from one end position to the other end position. The slide 76 of the motion converter 
58 is thus shifted in the one or the other direction. By way of the guide link 88 of the 
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slide 76, through which the axle 84 extending from both sides of the roller 80 passes, 
the roller 80 is pushed from one end position to the other end position. The two end 
positions are illustrated in detail in Figures 7 and 8. 

Figures 7 and 8 show cross-sectional views of the housing 82. The slide 76 
and the chain 54 are seen from the side. Here the design of the guide link 88 can be 
seen clearly. 

Figure 7 shows the position which the roller 80 occupies when it is in the free 
position, i.e., the position in which the door leaf 14 is not being held. 

Figure 8 shows the position which the roller 80 occupies when it is in the hold 
position, in which it presses the door leaf 14 against the seal 92 of the frame part 50. 
Before the roller 80 reaches the hold position, it is guided over a slack point 90, so that 
the user can tell when the hold position has been reached. For this purpose, just before 
the hold position, the guide link 88 extends downward to a point below that which it 
will ultimately occupy when in the hold position, as shown in Figure 8. 

The slide 76 is bilaterally symmetric with respect to its direction of movement. 
The roller 80 with its axle 84 and the groove 86 in the housing 82 are also bilaterally 
symmetric with respect to their direction of movement. 

Several rollers 80 are arranged around a single axis to form both a support and 
a maintenance-free ball bearing. 

The housing 82 has an opening 94 assigned to the roller 80, so that the roller 80 

v 

can move unhindered into its free position (see Figure 7). When in this free position, 
the roller 80 is completely inside the motion converter 58 and therefore inside the slide 
76 and the housing 82. 

The housing 82 of each motion converter 58 is screwed to the frame part 46. 
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Figure 3 shows a cross section through the frame 12 and the lateral stiffening 
stringer 22 at the level of the safety sensor 38 with the door leaf in the closed position. 
The safety sensor 38 comprises a rod 96, the length of which can be adjusted by the 
use of a thread, and which is connected at one end to a piston 98 and at the other end 
to a feeler head 100. The piston 98 has a blocking pin 106, which, when in the posi- 
tion shown in Figure 3, engages in the blocking means 74 and thus blocks the actuat- 
ing mechanism of the locking device, this mechanism consisting of the chain 54, the 
pinion 52, and the motion converters 58. 

The piston 98 is able to move in the cylinder 104 against the force of the spring 
102 from the blocking position shown in Figure 3 to a position which releases the 
blocking means 74. Thus the blocking pin 106 will travel completely out of the block- 
ing means 74 and release the actuating mechanism. The safety sensor 38 is moved 
from the blocking position into the previously described position which releases the 
actuating mechanism by an object acting against the feeler head 100, such as a sleep- 
ing container present in the freight compartment of an aircraft. 

Figure 3 shows a cross section of the two frame parts 46 and 50 of the frame 
12, where a groove in the frame part 50 carries the seal 92. The seal 92 has been in- 
troduced in the form of a tape. A sealing lip 108, which is attached to the door leaf 14, 
works in conjunction with the seal 92. This lip is welded to the front surface 48 of the 
door leaf 14 in the area of the seal 92 and extends all the way around the periphery of 
the door leaf 14. In addition, the recessed grip 30 and the mounting of the door handle 
26 in the door leaf 14 can also be seen. 

The lateral stringer 22 is stiffened by longitudinal and transverse plates and can 
absorb a considerable amount of force, even if these plates are only thin sheets of tita- 
nium. 

Directly adjacent to the seal 92 is a fire blocker 92a, also extending around the 
periphery and permanently installed on the frame 12. When exposed to heat, this fire 
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blocker foams up and prevents leaks from developing between the front and rear sides 
44, 48 of the door leaf 14 when the door leaf 14 is closed and locked 

Figure 4 shows another transverse cross section through the longitudinal 
stringer 22 and the frame 12 in the closed position of the door leaf 14. We can see 
here a lever 110, connected to the chain 54; the lever interacts with an electrical signal 
transmitter (not shown). In cooperation with the electrical signal transmitter, the lever 
110 generates a signal when the door leaf 14 has reached its closed position and the 
door leaf 14 has been completely locked by the locking device. As a result, a monitor- 
ing unit installed remotely from the sliding door 10 such as in the cockpit of an aircraft 
can be used to detect easily whether or not the sliding door 10 is locked. 

Figure 4 also shows how the frame 12 and the lateral stiffening stringer 22 are 
connected to an additional wall 112. 

Figure 6 shows a transverse cross section at the level of a stiffening claw 34 of 
the door leaf 12. Here the door leaf 14 is in its closed position. The rear edge 36 of 
the present inventive door leaf 14 is connected by a strap 1 14 to the stiffening claw 34. 
The strap 1 14 is supported in such a way that it is free to move with respect to the 
stiffening claw 34 in the directions perpendicular to the sliding direction and perpen- 
dicular to the surface of the door leaf 14 but is unable to move with respect to the claw 
34 in the sliding direction. The rear edge 36'of the door leaf 14 is screwed to the strap 
114. 

The stiffening claw 34 of the door leaf 14 has engaging means with bevels 124, 
which engage with cooperating bevels 122 in receptacles in the frame 12. As previ- 
ously discussed, a force Fi' acts in the locked state on the sides 12a and 12b of the 
frame 12. This force Fj' presses the sides 12a and 12b away from each other. Be- 
cause the stiffening claws 34 engage in the receptacles formed by the bevels, a force of 
reaction is created, which acts transversely to the sliding direction of the door leaf 14 
and which thus has the effect of holding the sides 12a and 12b of the frame 12 to- 



15 



gether. As a result, a nonpositive connection is established between the locking device 
(consisting of the roller 80 and the motion converter 58), the door leaf 14, the sides 
12a, 12b of the frame 12, the bevels 122 of the receptacles in the frame 12, and the 
bevels 124 of the stiffening claws 34 of the door leaf 14. As a result, the frame 12 is 
resistant to bending and therefore stiff in the area of the rear edge 36 of the door leaf 

As can be seen clearly in Figure 6, rollers 1 18 are provided at the rear of the 
claw 34; these rollers roll along the inside surfaces 1 16 of the frame 12 and of the wall 
120, which starts at the frame 12 and extends up as far as the lateral stiffening stringer 
20. As long as the claws 34 are engaged in the receptacles of the frame 12, they pro- 
vide the door leaf 14 with additional guidance as it is being pushed from the open po- 
sition to the closed position and vice versa. This action of the floating claws 34 guar- 
antees that the door leaf is guided securely during the final phase of the closing 
movement, just before reaching the closed and locked position. 

The rollers 118 cooperate with the inside surfaces of the frame 12 to form a 
first support on one side, and the engaging means of the door leaf 14, designed as bev- 
els 124, and the receptacle means of the frame 12, designed as bevels 122, cooperate 
to form a second support on the other side. There are thus two supports. The addi- 
tional forces which occur in the locked state, such as those caused by gas pressures 
acting on the frame 12 and the door leaf 14, are absorbed essentially by the first sup- 
port. Because the sides 12a and 12b of the frame 12 are clamped very strongly by the 
forces Fi', Fi, and F2, they are very strong. 

The claws 34 with their bevels 124 engage in their assigned bevels 122 of the 
frame 12. The bevels 122 of the frame 12 and the bevels 124 of the claws are at an 
angle to a plane which is parallel to the sliding direction of the door leaf, so that, when 
the leaf is in the closed position, a contact surface of maximum size and strength is 
obtained. When the leaf is in the closed position, the frame 12 in the area of the longi- 
tudinal stringer 62 is stiffened by this design in conjunction with the forces Fi', Fj, and 
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F2 generated by the locking device in the locked state. The frame 12 can absorb con- 
siderable forces without being deformed. 

The play between the strap 114 and the claw 34 is at least equal to the slight 
offset of the door leaf 14 which occurs when the leaf is being pressed to lock it non- 
positively in the sliding direction. This slight offset is attributable, for example, to the 
slight resilience of the seal 92 and to the bridging of the gap present between the seal- 
ing lip 108 and the seal 92 in the free position. 

The bevels 122 on each of the inside surfaces of the frame in the area of the 
rear edge 76 of the door leaf 14 and the claws 34 are designed symmetrically with re- 
spect to the plane in which the door leaf slides. 

As explained above, the force Fi acting on the door leaf 14 is active only in the 
locked state, i.e., the state in which the locking device, consisting of the motion con- 
verters 58 with the rollers 80, is resting against one side 12a of the frame 12 and the 
door leaf 14 is being pressed against the seal 92 on the other side 12b of the frame 12. 
The frame 12 is thus also stiffened only in the locked state. 

Figure 9 shows a blocking device 126, which allows the rollers 80 to move 
from the free position to the hold position only after the door leaf 14 has reached the 
completely closed position. The blocking device 126 is provided with a stop piston 
128, which is supported with freedom to slide back and forth in a cylinder 130 against 
the force of a spring 132. The stop piston 128 is connected to a blocking pin 134, 
which moves along with the stop piston 128 and travels along a groove 136 in the cyl- 
inder 130. 

Figure 9 shows the position of the stop piston 128 after it has moved into the 
cylinder 130 against the force of the spring 132. In this inward position, the blocking 
pin 134 releases the blocking means 72, which is connected to the chain 54. 
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The blocking device 126 is important, because it guarantees that the sliding 
door 10 can be locked only in its closed position. Only in the closed position is it 
guaranteed that the door leaf 14 will be locked in a leak-proof manner in the frame 12. 

The sliding door 10 also has detachable retaining means, which hold the door 
leaf 14 in the open position. Once a certain force acting on the door leaf in the direc- 
tion toward the closed position has been overcome it is possible for the door leaf to 
move freely toward the closed position. These retaining means are known in and of 
themselves and are therefore not illustrated or described in any further detail here. 

The sliding door is preferably used as a safety door, which resists certain gas 
pressures when in the closed position. The gas pressures in question are in the range 
of 150-3,500 Pa. 
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List of Reference Nos 



10 sliding door 

12 frame 

12a side of the frame 

12b side of the frame 

14 door leaf 

16 upper guide 

18 lower guide 

20 lateral stiffening stringer - left 

22 lateral stiffening stringer - right 

24 walk-through opening 

26 door handle 

28 forward edge 

30 recessed grip 

32 rubber bumper 

34 stiffening claws 

36 rear edge 

38 safety sensor 

40 engagement hole 

42 handle 

44 rear side 

46 frame part - second 

48 forward side 

50 frame part - first 

52 pinion 

54 chain 

56 guide surfaces 

58 motion converter 

60 upper transverse stringer 

62 longitudinal stringer - left 
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64 longitudinal stringer - right 

66 lower transverse stringer 

68 chain takeup 

70 slide guide 

72 blocking means - safety stop 

74 blocking means - safety sensor 

76 slide 

78 opening 

80 roller 

82 housing 

84 axle 

86 groove 

88 guide link 

90 slack point 

92 seal 

92a fire blocker 

94 opening 

96 rod 

98 piston 

100 feeler head 

102 spring 

104 cylinder 

106 blocking pin 

108 sealing lip 

110 lever 

112 additional wall 

114 strap 

1 16 inside surface of the frame 

118 rollers 

120 wall 

122 undercut 
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124 


elevations 


126 


blocking device 


128 


stop piston 


130 


cylinder 


132 


snrint? 


134 


blocking spring 


1 16 


groove 


F,' 


force which acts on sides 12a, 12b of the frame 


F, 


force which acts on the door leaf as a result of the locking device 


F 2 


force which acts between the surfaces 122 and 124 
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